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GEOPHYSICS.—The density of the Earth as calculated from the 
densities of Mauna Kea and Haleakala. - Henry 8. WAsHINGTON, 
Geophysical Laboratory.! 

Of ‘the various methods for determining the mean density of the 
Earth the oldesi is that of measuring the attraction exerted by an 
isolated mountain. This was employed at Chimborazo by Bouguer 
as early as 1749, next at Schiehallion by Maskelyne and Hutton in 
1775, and later by others at other mountains.2 The method is open 
to very serious objections, as pointed out by Boys; difficulty in meas- 
uring the geometrical form and mass of the mountain, and ignorance 
or uncertainty as to the homogeneity or distribution in heterogeneity, 
the solidity of the mountain, and the character of the underlying 
crust of the Earth. This method, indeed, has been superseded by 
those based on laboratory experiment, such as with the torsion 
balance or the chemical balance. 4 

The last geodesist to use the “mountain observation” method for the 
determination of the mean density of the Earth (A) was E. D. Preston, 
of the U. S. Coast and Geodetic Survey, in connection with pendulum 
and latitude observations at Mauna Kea on the Island of Hawaii? 
in 1892. 

In the course of a recent petrological study of the lavas of the Island 
of Hawaii I determined the specifi¢ gravities of the specimens that I 
analysed, including those of Mauna Kea,‘ and was struck with the 
discrepancies between my specific gravities and their average and 
those given by Preston, as well as the resulting values for the density 
of the Earth. 

1 Received Nov. 26, 1923. 

* Cf. C. V. Boys in Glazebrook, A dictionary of applied physics, 3: 279. 1923. _ 

+E. D. Preston, U. 8. Coast and Geodetic Survey, Report for 1893, Appendix No. 12, 
pp. 625-634. 1894. 


‘H.S. Washington, Amer. Journ. Sci. 5: 487-502. 1923; and Amer. Journ. Sci. 6: 361. 
1923. 
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_ The specimens of lava that Preston collected at Mauna Kea were 
examined by Merrill,’ who determined the specific gravities of four- 
teen of them, the average being 2.63. This is very low and is ac- 
counted for by the fact that many of the specimens were vesicular 
or not fresh, as pointed out by Merrill. From his pendulum obser- 
vations and estimates of the altitude and radius of the base of the 
mountain, Preston calculates the value 6 = 0.5654; in which 6 is 
the average density of the rocks and A is the average density of the 
Earth. The value given is the mean between those arrived at on 
the assumption that the attraction of the mountain is the mean 
between that of an infinite plane and of a cone. Using Merrill’s 
average specific gravity the mean density of the Earth is, therefore, 
calculated to be 4.655, a figure far below the accepted value. Preston, 
however, does not use Merrill’s data alone but combines these with 
the specific gravities of lavas from Mauna Loa and Kilauea, as deter- 
mined by E. S. Dana.* He thus arrives at the average Mauna Kea 
rock specific gravity 2.90 and the value 5.13 for the mean density of 
the Earth, this last being also much below that generally accepted, 
which may be taken as 5.52.’ 

I determined the specific gravities of nine specimens of the Mauna 
Kea rocks, some of whole hand specimens with the balance and others 
of the rock powder with the pycnometer.* The results, with two 
determined by Daly,° are given in Table I, with the calculated densi- 
ties. The specific gravity No. 1 (2.870) is a new determination of 
that of the andesite of Laupahoehoe, the previously published value 
(2.709)° having been too low because of the vesicularity of the speci- 
men. No. 10 (2.959), of the olivine basalt of Kaula Gulch, is also 
new. These results give an average specific gravity of 2.969 and an 
average density of 2.963; hence, using Preston’s value A = 1.776, 
A = 5,245. This is much higher than the value (4.655) obtained from 
the specific gravities of Preston’s specimens, and: somewhat higher 
than that (5.13) calculated by Preston, but is still much below the 
generally accepted value. 

Regarding these results some comment is called for. Preston 
seems to have selected more or less vesicular specimens because he 

5G. P. Merrill in Preston, op. cit., 630. 

*E. 8. Dana, Amer. Journ. Sci. $7: 441. 1889. 

7 Cf. the value (5.525) selected by Burgess (Boys in Glazebrook, op. cit., p. 285); also 
Williamson and Adams, Journ. Washington Acad. Sci. 13: 413. 1923. 

* The pycnometer determinations on the rock powder are consistently higher than 
those made on the hand specimens. 


*R. A. Daly, Journ. Geol. 19: 208 and 301. 1911. 
10H. S. Washington, Amer. Journ. Sci. 5: 490. 1923. 
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appears to have thought, judging from the conspicuous flows on the 
surface, that they represented well the bulk of the rocks of the volcano. 
In this I think that he is in error, because my examination of the deep 
ravines cut by erosion in the eastern flank of Mauna Kea showed 
“the almost complete absence of ash and scoria beds” and the over- 
whelming prevalence of compact or but very slightly vesicular forms 
of lava among the interior flows. It is therefore probable that my 
specimens, most of which were compact or in which vesicularity was 
compensated for by pulverization, represent the mass of the volcano 
far better than do Preston’s surface specimens of pahoehoe or the 
rough aa crust, conspicuous forms that a non-geologist would naturally 
collect. 

In the next place, Preston seems to be scarcely justified in using 
Dana’s data for Mauna Loa and Kilauea in discussing the density of 
Mauna Kea. My recent study has shown that the general petro- 
graphical and chemical characters and the average densities of the 
five voleauoes on Hawaii are markedly different the one from the 
other. Thus, to confine our attention only to densities, I obtained 
the average specific gravity 2.969 for Mauna Kea, 2.932 for Kilauea, 
2.953 for Mauna Loa, and 2.940 for the whole island of Hawaii. 
The differences are not great, but they are so marked that they should 
be taken into account. 

Five years earlier than his study at Mauna Kea, Preston," from 
pendulum observations at Haleakala on Maui, obtained the values = 
0.484 at this volcano, which was considered as a cone. From this, 
accepting the value of A as 5.67, he calculates the average density of 
the rocks of Haleakala as 2.72. 

This average specific gravity seems much too low, and that derived 
from the specimens that he collected, (2.21) is certainly far below the 
true value, as may be seen from the individual specific gravities and 
from Merrill’s descriptions, which indicate that most of Preston’s 
Haleakala specimens were either very vesicular or not fresh. I have 
therefore determined the densities of nine specimens of lava from 
Haleakala that were collected in 1920 by Dr. J. Allan Thomson and 
kindly given by him to me for study." The freshest, most compact, 
and the most representative specimens, so far as could be judged 
without microscopical examination, were selected. The determina-. 


EK. D. Preston in U. S. Coast and Geodetic Survey, Report for 1888, Appendix No. 
14, p. 530. 1889. He gives a slightly lower value (0.43) in Amer. Journ. Sci. 36: 311. 
1888. 
12 These will be described, with analyses, in a forthcoming paper in my series on the 
petrology of the Hawaiian Islands. 


j 


456 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 13, No. 21. 


tions were all made on whole hand specimens with the balance, in- 
closed air being expelled by exposure in water to a pressure of about 
2 cm., and subsequent soaking for eight hours before weighing in 
water. 

The results, given in Table I, indicate that the average density of 
the rocks of Haleakala is 2.812, which is markedly lower than that of 
Mauna Kea (2.963). From this Haleakala density the mean density 
of the Earth, using Preston’s value 6 = 0.484 for Haleakala, would 
be 5.877, a figure that is about as much above the accepted value as 
that derived from the Mauna Kea data is below it. The average of 
the two values for A, based on my specimens from Mauna Kea and 
Haleakala, is 5.560, which is fairly close to the accepted value. 


TABLE I 
MAUNA KEA HALEAKALA 

Sp. gr. Cc Density Sp. gr. Cc Density 
2.870 21° 2.864 2.706 25° 2.698 
2.911 (Daly) 2.911 2.734 25° 2.726 
2.761 (Daly) 2.761 2.924 25° 2.915 
2.982 22.3° 2.976 2.836 25° 2.828 
3.040 22° 3.033 2 .929 25° 2.920 
3.018 22.3° 3.010 2.788 25° 2.780 
2.994 22.3° 2.987 2.718 25° 2.710 
2.972 17° 2.968 3.067 25° 3.058 
2.978 22 .3° 2.971 2.680 25° 2.672 
2.959 20 .2° 2.954 
3.164 25° 3.158 

Average 2.969 2.963 2.820 2.812 


SCIENTIFIC NOTES AND NEWS 


The death is announced of Rev. Joan Toompson Hepricx, at St. Andrew- 
on-Hudson, Poughkeepsie, N. Y., October 24. Dr. Hedrick was formerly 
director of the Georgetown University Observatory. He was a generous 
contributor to astronomical publications and an accepted authority on the 
subjects upon which he wrote. 


A “get together meeting” of the Society of the Sigma Xi of Washington 
and vicinity was held at the Cosmos Club on November 22, 1923. Ten- 
minute talks on The most interesting thing I have seen the t summer 
were made by various members, including L. O. Howarr on the Wellcome 
Medical Historical Museum in London, Paut Bartscu on under-water 
“movies” in the Bahamas, H. L. SHantz on botanical excursions in Switzer- 
land, E. E. Stosson (president of the local Society) on electrification in 
Sweden, W. T. Ler on the newly explored enormous caves in New Mexico, 
E. D. Batt on petrified forests in the Bad Lands. CuHartes Brooks, of 


the Department of Agriculture is secretary. 
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{Diatoms, usefulness of. A. B. Mann. 
373. 


Dissanthelium, an American genus of 
grasses. A. 8. Hircncocx. 223. 
Ericentrodea, new genus [Composite]. 

8S. F. 104. 
Exzandra, new genus of Rubiaceae. 
P. C. StanpLey. 289. 


_ tFibers, plant, misleading names of. 


L. H. Dewey. 114. 

Grasses, identification of Raddi’s. 
A. Cuase. 167. 

tHainan, observations of botanical col- 
lector on Island of. F. A. McCiure. 
238. 

{Java and Sumatra, botanical gardens 
and plant industries of. R. D. 
Ranps. 239. 

{Maize and its wild relatives. G. N. 
Couns. 111. 

Melastomataceae, new or little known 
from Venezuela and Panama. H. 
Pirtier. 384. 

Mexico, new species from. P. C. 
Sranpiey. 5. 

Microstaphyla, the [fern] genus. W. R. 
Maxon. 28. 

{Musa, Philippine botany with special 
reference to. N. G. Troporo. 113. 

Narvalina, new genera related to. §.F. 
Buiake. 102. 

Opsiandra, new genus of palms from 
Guatemala. O. F. Coox. 179. 


Botany (Continued) 

tOrchid seedlings, raising by use of 
mycorrhizal fungus. D. LumspmEn. 
187. 

Palms, two new species from the West 
Indies. O.F.Coox. 397. 

tPhilippine botany with special refer- 
ence to Musa. N.G.Txoporo. 113. 

tPhilippines, phytopathology in the. 
N.G. Tzoporo. 113. 

tPhysiatric botany. W. A. Orron. 
191. 

Pinus strobus, biology of. P. 
237. 
Pseudoclappia, new genus of Senecioid 
Composites. P. A. RypBrera. 287. 
Pseudophoeniz insignis, new palm from 
Haiti. O. F. Coox. 397. 

Rensonia, new genus of Composite. 
8. F. Brake. 144. 

tRhododendron seedlings, effect of alu- 
minum sulphate on. F. V. Covitiz. 
237. 

Rubiaceae, new plants of, from Trinidad. 
N. L. Brirron and P. C. Sranpiey. 
105. 


Salvador, new Composites from. S8. F. . 


143. ‘ 

Salvador, new species of plants -from. 
P. C. Sranpiey. 363, 436. 

Salvador, ten new species of trees from. 
P. C. Stanpiey. 350. 

Schizocasia regnieri, 
Krausz. 253. 

Sweet potato nomenclature. J. H. 
Beattigz. 239. 

Tropical America, note on plants col- 
lected in. H. Pirrrer. 428. 

tTypes of grasses in European herbaria. 
A. Cuasz. 373. 

Urticaceae, new species from Colombia. 
E. P. 354. 

Chemistry. tAlchemist, the. 
Foote. 335. 

§Atomic structure of chemical elements. 
F. L. Monier. 94. 

¢Chromium and molybdenum, spectra 
of. C. C. Kimss. 218. 

tGases, rare, history, properties, and 
uses. R. B. Moors. 13. 

tHydrogen, liquid and solid. C. W. 
Kanour. 298. 

tIron, oxides of. J.B. Ferauson. 275. 


note on. K. 


P. D. 


Entomology. tApple maggot, 


tMedical thought and practice, signifi- 
cance of chemistry in. H. J. Ham- 
BURGER. 15, 110. ; 

Membrane equilibrium. F.G. Donnan. 
444. 

fOsmium, new determination of atomic 
weight of. 45. 

{Sea, chemistry of. R.C.Wetus. 163. 

Silica, residue from, in rock analysis. 
M. AuroussEav. 330. 

Silica, structure and polymorphism of. 
R. B. Sosman. 47. 

{Silver, tarnishing and detarnishing of. 
G. W. Vinat and G. N. Scuramm. 
139. 

7Starch, constitutional formula of. 
J.C. Irving. 444, 


Crystallography. tAlums, crystal struc- 


ture of. R. W. G. Wycxorr. 216. 
fAtomic radii. R. W. G. Wrcxorr. 
216. 

Lithium iodide and rubidium fluoride, 
crystal structure of. R. W. G. 
Wyckorr and E. W. Posnsax. 393. 

anatomy 
and metamorphosis of. R. E; Snop- 
erass. 260. 

+Beetle, Mexican bean, trip to Mexico 
for parasites of. E.G. Smyrx. 259. 

{Beetles, blister, biology of. A. G. 
Bévine. 162. 

tBeetles, tiger, biology of. C. C. 
Hamitton. 375. 

tBruchus bizal, habits of. J. C. Briv- 
WELL. 261. 

{Cactus, insects to destroy. J. C. 
Hamuin. 160. 

Canadian life zone as indicated by 
insect distribution. J. M. 
237. 

tChaleid, clover-seed, in seeds of 
Astragalus. J.C. 260. 

Chalcidoid parasite of the alfalfa leaf- 
weevil, identity of. A. B. GaHan. 
408. 

tEurytoma rhois, retarded development 
in. J. C. 262. 

tFabre’s work, value of. L. O. How- 
ARD. 160. 

Halictus, subgen. Chloralictus, key to 
South American bees of genus. G, A. 
SanDHOUSE. 383. 


Entomology (Continued) 

tHouse-fly plague in American Expedi- 
tionary forces. P. Summons; L. O. 
Howarp. 374. 

Hymenoptera, three new Pemphredonine 
wasps. S. A. 369. 

Lice, new genera and species of sucking. 
H. E. Ew1ne. 146. 

tLuminosity of insects. U. 
159. 


Parasite, chalcidoid, of the alfalfa 
leaf-weevil, identity of. A. B. 
GaHan. 408. 


tParasites of Mexican bean weevil, 


trip to Mexico for. E. G. Smyru. 
259. 

tPhoresie in Belgian Congo, case of. 
L. O. Howarp. 234. 

Phthirpediculus, new genus of sucking 
lice. H. E. Ewr1na. 146. 

tPlastoceridae, Coleopterous. J. A. 
Hystop. 375. 

Proechinophthirus, new genus of sucking 
lice. E. Ew1ne. 149. 

Proenderleinellus, new genus of sucking 
lice. H. E. Ew1nea. 147. 

Pterophthirus, new genus of sucking 
lice. H. E. Ew1ne. 147. 

tRespiration of insects. A. Kroau. 
160. 

Reticulitermes, new, from the Orient. 
T. E. Snyper. 107. 

tRhagoletis suavis, walnut hull maggot 
pupae living two years. J. C. 
BRIDWELL. 262. 

{South Africa, entomological work in. 
C. P. Lounssury. 159. 

tTaxonomist, role of, in present day 
entomology. A. B. GaHan. 258. 

Termites, intestinal protozoa of, from 
physiologicalstandpoint. Dr. CuiEeve- 
LAND. 375. 

tWilliston, 8. W., manuscript auto- 
biography of. J. M. Aupricn. 259. 

Ethnology. §Hovenweep National Monu- 
ment. 164. 

Siouan peoples, early history of. J. R. 
Swanton. 33. 

Geodesy. §Drawing paper in rolls, to 
obtain flat surface in. 31. 

fInternational Geodetic and Geophysi- 
cal Union and International Astro- 
nomical Union, meetings of. W. 
Bowig. 43. 


{Lateral migration of land masses 
F. B. Tayztor. 445. 

{tMeasurement of distances on the 
earth, precise. C. V.Hopason. 216. 

§Mount Wilson and San Antonio Peak, 
determination of distances between. 
140. 

{Seismology, relation of, to geodesy and 
tides. N.H. Heck. 298. 

tTaylor-Wegener hypothesis of conti- 
nental migration, mechanics of. W. 
D. LamBert. 448. 

{Taylor-Wegener hypothesis, review of. 
R. A. Daty. 447. 

+Tidal phenomena in New York harbor. 
H. A. Marmer. 219. 

tTides, instruments and methods for 
observation of. G. T. Rupz. 138. 


Geology. Cretaceous, lower, of Alabama, 


age of the supposed. E. W. Berry. 

433. 

{Cypress, swamp, ancient, in Washing- 
ton. L. W. SrepHenson. 111, 443, 

Haiti, geological reconnaissance of. 
W. P. Wooprine. 117. 

tLateral migration of land masses. 
F. B. Taytor. 445. 

Stratigraphy of Virgin Islands, of 
Culebra and Vieques Islands, and of 
eastern Porto Rico. T.W. VauGHAN. 
303. 

{Taylor-Wegener hypothesis of conti- 
nental migration, mechanics of. 
W.D. Lampert. 448. 

{Taylor-Wegener hypothesis, review of. 
R. A. Daty. 447. 


Geophysics. Cogmagmatic regions and 


the Wegener hypothesis. H.S. Wasn- 
INGTON. 339. 

{Compressibility of the Earth. R. 8. 
Woopwarp. 44. 

Density distribution in the Earth. 
E. D. Witu1amson and L. H. Apams. 
413. 

Density of the Earth calculated from 
that of Mauna Kea and Haleakala. 
H. 8. WasHinetTon. 453. 

fIsostatic investigations, recent prog- 
ressin. W. Bowre. 267. 

{Temperature, deep-earth, in the 
United States. C. E. Van OrsTRAND. 


65. 
See also Geology. 
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Horticulture. +Chayote, Chayota edulis, 
an early fruiting strain. H. C. 
Skeets. 411. 

tChile, fruit-growing and ornamental 
gardening in. W. 412. 

{Citrus fruits of Japan, history and 
creation of new varieties by bud vari- 
ation. T. Tanaka. 189. 

Orchid seedlings, raising, by use of 
mycorrhizal fungus. D. LumspeEn. 
187. 

{tRhododendron seedlings, effect of alu- 
minum sulphate on. F. V. Covi.ue. 
237. 

Mathematics. Prime numbers, remarkable 
formula for. P. R. Heyu. 150. 

Space and time, reduction of all physi- 
cal dimensions to those of. A. P. 
Martuews. 195. 

Metallurgy. {Structure and constitution 
of alloys. W. Rosennarin. 443. 
Meteorology. tinternational Geodetic and 
Geophysical Union and International 
Astronomical Union, meetings of. 

W. Bowrr. 43. 

Murmur of the forest and the roar of 
the mountain. W. J. Humpureys. 49. 

tPressure maps, free-air, and their 
accuracy. C. L. Merisincer. 333. 

Mineralogy. Argentojarosite, new silver 
mineral, W. T. ScHALLER. 233. 

See also Petrology. 

Navigation. tGeographical position, find- 
ing of, from observation of celestial 
bodies. G. W. Lirrtenates. 215. 

Necrology. §Acker, Grorce N., 336. 
Cook, F. C., 300. Cook, Ursan J., 
376. Dicxins, Epmunp F., 165. 
Fernow, B. E., 236. Friercuer, 
Auice C., 193. Henperson, Joun B., 
48. Hoy, M., 375. Kenpia, 
Josrepn, 376. Lauer, Loaan L., 376. 
Ler, SrepHen N., 376. Maury, 
THompson Brooke, 361. Mortey, 
Epwarp W., 141. Ra- 
PHAEL, 361. Woops, 256. 

Optics. Illumination used by engravers 
of steel plates, nature of. J. E. 
Ives. 299. 

Pearls, natural and cultivated, methods 
for distinguishing. F. E. Wricur. 
1219, 282. 


tPhotographic lenses, aberrations of 
anastigmatic. A. H. Bennett. 91. 

fRefraction of glass at high tempera- 
ture, changes in index of. C. G. 
Peters. 217. 

Ornithology. +Banding, bird, new method 
of bird study. 8. P. Batpwin. 373. 

Nectariniidae, new East Indian. H. C. 
OBERHOLSER. 226. 

Paleontology. {Cats of Rancho La Brea. 
J.C. Merriam. 238. 

Petrology.. Melilite, genesis of. N. L. 
Bowen. 1. 

Physical Chemistry. Acidity, relations 
between active, and lime require- 
ment of soils. E.T. WHerry. 97. 

Silica, residue from, in rock analysis. 
M. AuroussgAu. 330. 

(Silica, structure and polymorphism 
of. R.B.Sosman. 47. 

{Silver, tarnishing and detarnishing 
of. G. W. Vinat and G. N. ScuramM. 
139. 

Physics. 
334. 

tAir speed in wind-tunnels, direct 
measurement of. L. J. Briaas. 93. 

Calorimeters, electric heating of. 
W. P. Wuire.. 17.: 

{tConductivity, variation of metallic, 
with electrostatic charge. F. Wern- 
NER, N. Forman, and A. R. Linp- 
BERG. 45. 

§Continuity vs. discontinuity. L. B. 
TuCKERMAN. 94, 

Illumination used by engravers of steel 
plates, nature of. J. E. Ives. 299. 
tIsotopes and structure of the atom. 

F. W. Aston. 13. 

Light, measurement of. E. C. Crirt- 
TENDEN. 69. 

Melting-point determinations, heating- 
curve and quenching methods of. 
G. W. Morey. 326. 

tPhotographiec lenses, aberrations of 
anastigmatic. A. H. Bennett. 91. 

§Quantum theory, lectures on. 47, 66, 
94, 139, 300. 

tRadiant energy, visibility of. K. 8. 
Grsson and E. P. T. 65. 

fRefraction of glass at high tempera- 
ture, changes in index of. C. G. 
Peters. 217. 


tAir navigation. J. P. Avtr. 


Physics (Continued) 

§Relativity. C. W. Kanour. 192. 

fRelativity, evidence for theory of, 
afforded by atomic physics. A. Som- 
MERFELD. 218, 297. 

{Vacuum tube in present day radio. 
A. Van Dyck. 14. 

§Wind, measurement of. 8. P. Feravu- 
son and R. N. Covert. 91. 

See also Geophysics, Optics, Spectroscopy. 

Phytopathology. {Barberry eradication in 
the United States. F. E. Kempton. 
191. 

{ Disinfection, soil, steam and chemical. 
N. R. Hunt. 451. 

¢Philippines, phytopathology in the. 
N. G. Tgoporo. 113. 

{Tree diseases in Europe. P. 
451. 

Sanitary Engineering. tIndustrial as- 
pects of modern methods of water 
purification. W. D. 296. 

Science, General. Austrian scientists, ap- 
peal for aid for. 263. 

§Bureau of Standards, explosion in. 
376. 

§Conference of makers and users of 
scientific apparatus. 193. 

§Congress, matters of scientific interest 
in. 66, 115, 336. 

tDiatoms, usefulness of. A. B. Mann. 
373. 

§Lectures at Bureau of Standards. 47, 
66, 67, 94, 139, 300. 

§Popular books in science, Academy’s 
list. 115. 

§$Washington Academy of Sciences reso- 
lution and petition in regard to at- 
tendance at international scientific 
congresses. 431. 

Scientific Notes and News. 16, 31, 47, 66, 
94, 115, 139, 164, 191, 221, 240, 263, 
300, 336, 361, 375, 392, 431, 452, 456. 

Seismology. tRelation of seismology to 
geodesy andtides. N.H.Hecx. 298. 

Spectroscopy. ¢tChromium and molyb- 
denum, spectra of. C.C. Kiss. 218. 


Iron, regularities in are spectrum of. 
F. M. Watters. 243. 

§Line structure in complicated spectra. 
W. J. Meccers. 139. 
tanium, regularities in arc spectrum 
of. C. C. Kress and H. K. Kisss. 
270. 

Vanadium, regularities in are spectra 
of. W.F.Meacers. 317. 

Technology. |tThermometers, manufac- 

ture of. H. A. Crark. 294. 

See also Metallurgy, Sanitary Engineer- 
ing. 

Zoology. tAmoeba in man, frequency of. 

C. W. 112. 

Annacrinus, new genus of Pentacrinidae. 
A. H. Cuarx. 11. 

Anolis, new species from Haiti. D. M. 
Cocuran. 225. 

§Baird, Spencer F., centenary of. 116. 

{Cats of Rancho La Brea. J. C. Mrr- 
RIAM. 238. 

{Deer of Grand Canyon National game 
preserve. E. A. GoLpMAN. 374. 

Gonorhyncus moseleyi, new herring-like 
fish from Honolulu. D. S. Jorpan 
and J.O. Snyper. 347. 

Hoplolaimus [genus of nemas], amenda- 
tion of. N. A. Cops. 211. 

Leptodactylus, new frog of genus. D. 
M. Cocuran. 184. 

tNematode, disease of coconut caused 
by. N. A. Cops. 189. 

tNematodes inhabiting trees. N. A. 
Coss. 111. 

tNew Brunswick, wild game of. D. R. 
Dickey. 110. 

Paratylenchus, genus of nemas, notes on. 
N. A. Copp. 254. 

Pentacrinidae, revision of recent. A. 
H. Cuarx. 8. 

Saracrinus, new genus of Pentacrinidae. 
A. H. 8. 

Sceloporus, new lizard of genus. D. M. 
Cocuran. 185. 

tYellowstone National Park, protecting 
wild life in. H.M. Ausricur. 235. 


